The roles of calcium and 1,25-dihydroxyvitamin D3 in the regulation of vitamin D receptor expression by rat parathyroid glands.
Expression of the vitamin D receptor (VDR) in the parathyroid glands is decreased in secondary hyperparathyroidism associated with chronic renal failure by undefined mechanisms. In the present study, we examined the effects of hyperparathyroidism and dietary calcium and 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3] on the expression of VDR in rat parathyroid glands. Vitamin D-deficient rats were maintained on diets containing 0.02% Ca (-D, LCD), 0.4% Ca (-D, NCD), or 2.0% Ca (-D, HCD) for 6 weeks. Serum ionized Ca (ICa) in the rats on the three diets ranged from 2.5-5.2 mg/dl. Serum PTH ranged from 22-590 pg/ml and correlated inversely with ICa (r = -0.835; P < 0.001). Rats with the highest ICa had normal PTH values, suggesting that vitamin D deficiency per se does not lead to hyperparathyroidism. VDR messenger RNA (mRNA) levels in the parathyroid glands correlated positively with ICa (r = 0.845; P < 0.001) and negatively with PTH (r = -0.716; P < 0.001). VDR mRNA levels in the rats fed the -D, HCD were 6 times higher than those receiving -D, LCD and the same as those in rats fed a normal (Purina) diet. Thus, prevention of hyperparathyroidism with high dietary calcium prevented the drop in VDR expression. Treatment of the rats on all three diets with 0, 25, or 100 ng 1,25-(OH)2D3, ip, 48 and 12 h before death dose dependently increased ICa and decreased PTH, as expected, and also increased parathyroid gland VDR mRNA. This coordinate regulation of VDR mRNA by calcium and 1,25-(OH)2D3 was also observed in the kidney, but intestinal VDR mRNA was not stimulated by dietary calcium or 1,25-(OH)2D3. Analysis of covariance for parathyroid gland VDR mRNA and ICa for the three doses of 1,25-(OH)2D3 revealed no significant independent effect of 1,25-(OH)2D3 on VDR mRNA, suggesting that the up-regulation of VDR expression by 1,25-(OH)2D3 in the parathyroid glands may be mediated primarily by increasing serum calcium.